Vitamin E supplements could be beneficial for postmenopausal women. To evaluate the effect of edible argan oil consumption on the antioxidant status of postmenopausal women, the vitamin E serum level of 151 menopausal women consuming either olive or argan oil was determined. Serum level of vitamin E was increased in the argan oil consumer group. Therefore, an argan oil-enriched diet can be recommended to help prevent some postmenopausal disorders.
Many problems can impair the health of the elderly. These can result from poor living conditions and from inevitable natural processes. Menopause-associated health problems belong to the second type. Hormone replacement therapy (HRT) is the treatment of choice for the prevention or cure of these problems for women using allopathic medicine. Because long-term HRT can induce adverse effects, such as increased risk of breast cancer and coronary heart disease [1] , large numbers of women turn to alternatives such as specific herbal supplements [2] , dietary supplementation [3, 4] , antioxidants [5] , and traditional diets [6] . Mediterranean and Amazigh diets are two ancestral diets frequently presented as being highly beneficial for human health, in the long-term [6, 7] . Mediterranean and Amazigh diets use olive and argan oil, respectively, as their lipid source [8] . Both oils are rich in unsaturated fatty acids (Table 1) and general considerations regarding their respective advantages as edible oils have recently been reported [9, 10] . Argan oil, whose fame is more recent than that of olive oil, has become the topic of intensive biological research and its pharmacological properties are currently actively being investigated on animal models [11] [12] [13] and in humans [14] [15] [16] [17] .
Argan oil is traditionally presented as advantageously influencing menopausal symptoms. The association of vitamin E with other products of natural origin is known to have a positive effect on menopause symptoms [18] . However, it has recently been hypothesized that vitamin E supplements in the form of -tocopherol could have negative effects on bone formation via -tocopherol serum suppression [19] . Therefore, argan oil, with its high content of -tocopherol, phytosterols, and polyphenols (Table 1 ) [20] could represent an interesting and easily available diet supplement. Whereas the effects of antioxidant vitamin supplements on coronary atherosclerosis in postmenopausal women have already been studied [21] , little is known concerning the effect of natural nutrient-rich argan oil. Therefore, the aim of this study was to evaluate the effects of edible argan oil consumption on vitamin E serum level in postmenopausal women and the primary endpoints of the study were the changes from baseline in vitamin E (tocopherol) after 8 weeks of oil consumption compared with values from an olive oil consumer group.
A total of 151 postmenopausal women of average age 55.5 ± 6.2 years completed the study. Women were randomly distributed in two groups: 77 women received olive oil and 74 argan oil. Women included in the study were not taking estrogen, steroids, or osteoporosis medication. They were free from kidney and liver disease, cancer, and rheumatoid arthritis. Baseline characteristics of the population are presented Table 2 .
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El Monfalouti et al. Results of the determination of vitamin E in blood samples from both groups show a significant increase (P = 0.02) in vitamin E blood concentration for the women belonging to the argan group (Table 3) . Initial average vitamin E concentration was 10.0±5.4 µmol/L and 12.9±6.9 µmol/L for the argan and olive oil consumers, respectively. After 4 weeks of daily argan oil consumption (25 mL/day), vitamin E blood concentration went up to 11.3±5.8 µmol/L to finally reach the value of 12.7±5.6 µmol/L after 8 weeks.
In the olive oil consumer group, vitamin E blood level (P = 0.835) did not significantly increase, going from 12.9±6.9 µmol/L to 13.2±7.3 µmol/L over the same period. The significant increase in vitamin E in the serum of women belonging to the argan oil group is necessarily due to argan oil high tocopherol-content (Table 1) . Indeed, argan oil contains 600 to 900 mg/kg tocopherols vs only 260 mg/kg for olive oil [24] . Vitamin E is the major lipid-soluble radical-trapping antioxidant in blood [25] and LDL [26] . It is frequently considered to be the first line of defense against oxidation [15] . Additionally, vitamin E increases the release of prostacyclin, which promotes blood vessel dilatation and reduces platelet aggregation [27] and, interestingly for menopausal women, it also lowers the frequency of hot flushes [28] . Therefore, an increase in vitamin E serum level should be highly beneficial for menopausal women. In addition, not only is argan oil richer than olive oil in tocopherol but tocopherol distribution within argan and olive oil is different. In argan oil, the main tocopherol is -tocopherol (480 mg/kg) while the -tocopherol content is 35 mg/kg [24] . Conversely, in olive oil the main tocopherol is tocopherol (190 mg/kg) while the-tocopherol content is only 26 mg/kg. Therefore, virgin argan oil can be considered as the prototype of -tocopherol-rich oil and olive oil as a prototype oftocopherol-rich oils-Tocopherol supplementation has already been shown to induce an increase in both -and-tocopherol in humans [29] . Since only -tocopherol presents an interesting anabolic effect on bone, -tocopherol supplementation should be specifically recommended for menopausal women. Therefore, it is very likely that the increase in blood tocopherol level resulting from a regular consumption of argan oil has a beneficial impact on postmenopausal women.
A diet with a high consumption of vegetables, nuts, and foods rich in carbohydrate has recently been suggested to improve the quality of the diet of possibly vitamin E-deficient menopausal women [30] .
Our results clearly show that an argan oil supplement, at a daily dose of 25mL, is an easy way to increase vitamin E serum level and consequently to reduce some postmenopausal symptoms.
Experimental
General: This clinical trial was approved by the Ethics Committee of the Faculty of Medicine and Pharmacy of Rabat. Women enrolled in the study signed a consent form after explanation of the study and its protocol. Before the start of the study, women were aware of the importance of compliance with the study protocol and nutritional intervention.
Study design and protocol:
An exploratory 8-week randomized clinical trial was designed to assess the effects of daily consumption of 25g of argan oil on vitamin E serum content. The primary endpoints of the study were the changes from baseline in vitamin E after 8 weeks of oil consumption compared with values from an olive oil consumer group taking the same amount of oil and the same time of study. A two-week stabilization period preceded the study; this consisted of a diet based on the consumption of 25g of non-hydrogenated margarine as the only lipid source.
Distribution of the two groups was made by drawing lots. One group received 25mL of argan oil to be consumed daily during the treatment period of 8 weeks. Argan and olive use during the whole study was from a single batch provided by the woman's cooperative of Ait Baha for argan oil, les huileries du Souss for olive oil, and Foundation Lepercq for margarine.
On the first consultation, a complete medical history was taken and clinical examination was performed. Weight and height were measured at baseline and at 8 weeks of treatment.
Blood samples obtained in the morning were drawn after 12 h of fasting. Blood samples were placed in vials, identified and centrifuged. Samples were stored at -80°C until analysis.
Determination of vitamin E was made using methods described in the literature with slight modification [31] . Briefly, 0.8 mL of serum was mixed with 0.8 mL of ethanol containing internal standard (BHT), vortexed and extracted twice with 2 mL of methylene chloride-n-hexane (1:5) containing butylated hydroxytoluene as internal standard. Organic phases (2 mL) were pooled, evaporated to dryness under a stream of nitrogen at 37°C and reconstituted by addition of 0.2 mL of methanol prior to being injected (20 μL) into a Varian HPLC instrument. The chromatographic system consisted of a C18 column (25x4.5 cm, 5µm). Elution gradient was acetonitrile-methanol (17:3) for 5 min then acetonitriledichloromethane-methanol (7:2:1) for 20 min. Flow rate was 1.8 mL min -1 . Detection was carried out using a UV-VIS detector Spectra-series UV 150 set at 297 nm.
Statistical analyses:
Statistical analysis was performed using the software Statistical Package for "the Social Science" (SPSS, version 11.0). The Mann-Whitney test was used to compare the two groups in the selection phase and intervention. The Wilcoxon test was used to compare the difference of each parameter within each group Effects of edible argan oil consumption on vitamin E serum level Natural Product Communications Vol. 8 (1) 2013 57 between the selection and response. P is considered significant when <0.05. Results are expressed as mean  standard deviation.
